: It was discussed
where (7) (8)
If we transform (2) in the form :
we see that A0 cos qx and A0 sin qx are two particular solutions of the equation: 3. Solutions having the same wave lengths as the bottom topography In order to make the computation simple, let us consider the solution of the problem when the wave length of the long wave train is the same as the wave length of bottom undulations. This assumption was taken because there is no dispersion in long waves and the phase velocity is understood independent of the wave length.
The solutions of the equation (6) In order to compute the phase velocity let us try to locate the position of a crest or a trough at an instant t. This will be given by (27) or by (28) Then the function F(x, t) gives the position of wave crests at a given time t. Then it can be easily seen that the phase velocity C will be given by (29) 6. Summary and conclusion
(1) Propagation of long wave train in an ocean having a corrugated bottom configuration was discussed. The depth distribution was assumed to be where ho is the average depth.
(2) Dynamical equation was solved on the assumption that the depth to the bottom varies according to the above rule.
(3) Phase velocity and consequently the travel time were computed. It was found that the phase velocity is larger when there are undulations on the bottom than on a flat bottom. Further, the larger the amplitude of bottom corrugation, the larger the phase velocity. The phase velocity according to the dynamical theory is larger at deepest spot and smaller at the shallowest spot than those computed by the conventional formula above.
(5) These results suggest that a certain consideration seems needed in constructing refraction diagrams for the propagation of long waves like tsunami. It has always to be kept in mind that the bottom corrugation accelerates the phase velocity against general expectation that the bottom undulation would retard the phase velocity.
